INTRODUCTION
This protocol describes how to isolate individual protoplasts from young gametophyte tissue of the moss Physcomitrella patens and how to regenerate them into plants if desired. Protonemal tissue is grown on cellophane-overlay plates, harvested, and treated with 0.5% Driselase to produce protoplasts. After filtration and washing, the protoplasts are regenerated on solid medium.
RELATED INFORMATION
This method is adapted from a protocol described by Grimsley et al. (1977) . For more information about P. patens as a model organism, see The Moss Physcomitrella patens: A Novel Model System for Plant Development and Genomic Studies (Cove et al. 2009a) . For details about the growth of P. patens on cellophane overlay plates, see Culturing the Moss Physcomitrella patens (Cove et al. 2009b) . For protocols describing the use of P. patens protoplasts after they have been isolated, see Somatic Hybridization in the Moss Physcomitrella patens Using PEG-Induced Protoplast Fusion (Cove et al. 2009c) , Transformation of the Moss Physcomitrella patens Using Direct DNA Uptake by Protoplasts (Cove et al. 2009d) , and Transformation of the Moss Physcomitrella patens Using T-DNA Mutagenesis (Cove et al. 2009e) . For details on the use of a hemocytometer to estimate protoplast density, see Estimation of Cell Number by Hemocytometry Counting (Sambrook and Russell 2006) .
METHOD
Procedure I: Protoplast Isolation 1. Culture protonemal tissue for 7 d and harvest into tubes as described in Steps 4-9 of Culturing the Moss Physcomitrella patens (Cove et al. 2009b 3. To isolate protoplasts from the digested tissue, sterilely filter the tissue-Driselase mixture through mesh with a pore size of 100 µm.
Sterilely refilter the filtrate from
Step 3 through mesh with a pore size of 50 µm.
Sediment the protoplasts by centrifuging the filtrate from
Step 4 at 100-200g for 4 min at room temperature with no braking.
6. Discard the supernatant.
7.
Resuspend the protoplast pellet in PW solution for moss. Use about the same volume as the volume of Driselase used in Step 1.
Repeat Steps 5-7.

This should yield~10 6 protoplasts per 90-mm-diameter plate of tissue. Protoplasts can be used in various techniques (e.g., see Somatic Hybridization in the Moss Physcomitrella patens Using PEG-Induced Protoplast
Fusion [Cove et al. 2009c] , Transformation of the Moss Physcomitrella patens Using Direct DNA Uptake by Protoplasts [Cove et al. 2009d] , and Transformation of the Moss Physcomitrella patens Using T-DNA Mutagenesis [Cove et al. 2009e] Procedure II: Protoplast Regeneration 9. Estimate the density of protoplasts using a hemocytometer (see Estimation of Cell Number by Hemocytometry Counting (Sambrook and Russell 2006) . Adjust the volume of the protoplast suspension with 8.5% D-mannitol solution so that the density of protoplasts is~1.5 × 10 4 per mL.
<R>Protoplast regeneration medium for the top layer (PRMT) Determine the quantity of molten PRMT needed (use 1 volume of protoplast suspension for every 2 volumes of molten PRMT). Gently add the protoplast suspension from Step 9 to the appropriate volume of molten PRMT.
11. Pipette 1 mL of the protoplast-PRMT mixture gently but quickly onto a 90-mm PRMB plate overlaid with cellophane.
Alternatively, use 400 µL of the protoplast-PRMT mixture to cover a 50-mm dish.
12.
Incubate the plate for 3 or 4 d at 25°C with strong, constant light (intensities >5 W/m 2 ).
For images of 3-d-old filaments regenerating from protoplasts, see Figure 1 .
13. After~4 d, transfer the cellophane overlaid with protoplasts to appropriately supplemented, fresh, solid BCD medium.
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Cold Spring Harbor Protocols FIGURE 1. Three-day-old filaments regenerating from P. patens protoplasts on PRMB medium.
